IEC 61097-7:1996-10+AMD1:2018-01 CSV(en-fr)

Full docu

IEC 61097-7

Edition 1.1 2018-01

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

Global maritime distress and safety system (GMDSS) —
Part 7: Shipborne VHF radiotelephone transmitter and receiver — Operational and
performance requirements, methods of testing and required test results

Systeme mondial de détresse et de sécurité en mer (SMDSM) —

Partie 7: Emetteurs et récepteurs radiotéléphoniques en ondes métriques (VHF),
a bord des navires — Exigences d’exploitation et de fonctionnement, méthodes
d’essai et résultats d’essai exigés


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 21 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en francgais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

IEC 61097-7

Edition 1.1 2018-01

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

Global maritime distress and safety system (GMDSS) —
Part 7: Shipborne VHF radiotelephone transmitter and receiver — Operational
and performance requirements, methods of testing and required test results

Systéeme mondial de détresse et de sécurité en mer (SMDSM) —

Partie 7: Emetteurs et récepteurs radiotéléphoniques en ondes métriques (VHF),
a bord des navires — Exigences d’exploitation et de fonctionnement, méthodes
d’essai et résultats d’essai exigés

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 47.020.70 ISBN 978-2-8322-5251-2

Warning! Make sure that you obtained this publication from an authorized distributor.

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un disp\ibuteur agréé.
pocuments
Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

Documents

Document Sharing Hub

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

IEC 61097-7:1996-10+AMD1:2018-01 CSV(en-fr)

Full docu

IEC 61097-7

Edition 1.1 2018-01

REDLINE VERSION

VERSION REDLINE

colour
inside

Global maritime distress and safety system (GMDSS) —
Part 7: Shipborne VHF radiotelephone transmitter and receiver — Operational and
performance requirements, methods of testing and required test results

Systeme mondial de détresse et de sécurité en mer (SMDSM) —

Partie 7: Emetteurs et récepteurs radiotéléphoniques en ondes métriques (VHF),
a bord des navires — Exigences d’exploitation et de fonctionnement, méthodes
d’essai et résultats d’essai exigés



http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

-2- IEC 61097-7:1996+AMD1:2018 CSV

© IEC 2018
CONTENTS
L O VL@ T USRS 3
1 Yo 0] o1 5
2 NOIMALIVE TEIEIBNCES ....oeiiiiiie ettt e e e e ettt e e e e e e e anbeeaeeeaeeeaannnes 5
3 PerformanCe FEOUINEMENTS ... ...uiiiiiiee e i i ccttieee e e e e e s ettt e e e e e s e ss e e eeeeeesssntaaeereeeeeesnnnrnnneeaeessnnnnns 6
0 A 114 £ To L1 ox 1T o O PP ETP TP 6
I €1 o 1= | PRSPPI 6
3.3 GENEral FEQUITBIMENTS ...eiii ittt e ettt e ettt e e e e et e e e e e e e e e snnbe e e e e e e e e sanannbeeeaaaaaas 7
3.4  Environmental requirements and electromagnetic compatibility...........ccccccceeevviiiiiinnnnen. 10
4 TeChNICAl ChArACIEIISTICS ... .eveeieiiee ettt e e e e e et e e e e e e e aanreeeeas 10
N €T o 1= - | P PSPPSR 10
4.2  Class of emission and modulation characteristiCs ...........ccceiiiiiiiiiiiiiiiiie e 11
e B I - 011 411 1= SO PP RR 11
A4 RECRIVEN ...ttt et e oo 4o e h e e et e e e e e e o e a b b be e e e e e e e e e nbbbe e e e e e e e e annanreeas 11
I 1 O - Vo | 1 /2SO 12
5 Methods of testing and required teSt rESUILS .......oooeeiiiiiiii e 13
oI R =1 oo o 11T LSRR SOPPRTO 13
5.2 General conditions Of MEASUIEMENT ...........uiiiiiiiiiiiiiii et 14
R I 1T o 1= |l = To [T =T 4 =] o £ SRR 16
oI N N 7= 10 1] 0111 =] P TPT PP 16
LS T L= 1ot = YT R PTPROTI 23
I I B U] o] =5 Qo] o1=] =1 o] o [T EPPT PRI 31
5.7  (3.3.9,4.5) DSC OPEIAION .....uvvviieeeeeiiiiiiiiieeeeeesssitsiaees e e e s e sssstereeeeeaesssnnstnaeeeeeeesnannseneeeaees 32
5.8 (3.4) Electromagnetic compatibDility .............oooiiiiiiiiiiiiiiie e 32
F N a1 1= QAN (10T 1 0= LY/ ISR 36
Annex B (informative) BiDIIOGIaphy ..........oo it 38
Figure 1 — Transmitter permissible frequency deviation...........cccccoeeiiiiiiie e 33
Figure 2 — Test set-up for measuring transient frequency behaviour............occiii s 33
Figure 3 — Storage 0sCilloscope VIEW 11, t2 @Nd 13 ...eveeiii i 34
Figure 4 — Receiver audiofreqUENCY FESPONSE ......uuuiiieeiiiiiirieeeeeeiesiterereeeessasraterreeeesesnnsrereeeeeeesaannns 35
Figure A.1 — IF filter SPECIFICALION ........eeeieiiie et e e e e e e e e e e anes 36
Table A.1 — Selectivity CharaCteriStC ........cooiiiuiiiiiie e 36
Table A.2 — Attenuation POINtS ClOSE t0 CAITIEN ....viiieeii e e e e s e e e e e e e e e snneneeees 37
Table A.3 — Attenuation points distant from Carfier ...........eeeiiii i 37
Documents

Document Sharing Hub

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

IEC 61097-7:1996+AMD1:2018 CSV -3-
© IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) —

Part 7: Shipborne VHF radiotelephone transmitter and receiver —
Operational and performance requirements,
methods of testing and required test results

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for user
convenience. Only the current versions of the standard and its amendment(s) are to be
considered the official documents.

This Consolidated version of IEC 61097-7 bears the edition number 1.1. It consists of the
first edition (1996-10) [documents 80/122/FDIS and 80/132/RVD] and its amendment 1
(2018-01) [documents 80/849/CDV and 80/869/RVC]. The technical content is identical to
the base edition and its amendment.
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In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red
text. A separate Final version with all changes accepted is available in this publication.

Annex A forms an integral part of this standard.
Annex B is for information only.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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GLOBAL MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS) —

Part 7: Shipborne VHF radiotelephone transmitter and receiver —
Operational and performance requirements,
methods of testing and required test results

1 Scope

This part of IEC 61097 specifies the minimum performance requirements, technical
characteristics and methods of testing with required test results for VHF radio installations
capable of voice communication and digital selective calling as required by chapter IV of the
1988 amendments to the 1974 International Convention for Safety of Life at Sea (SOLAS), and
which is associated with IEC 60945. When a requirement in this standard is different from IEC
60945, the requirement in this standard shall take precedence.

This standard incorporates the applicable part of the performance standards included in IMO
Resolution A.524(13) and A.803(19), the technical characteristics included in Recommendation
ITU-R M.489-2 (formerly CCIR Recommendation 489-1), and takes account of IMO Resolution
A.694(17), and conforms with the ITU Radio Regulations where applicable.

NOTE - All text of this standard, whose wording is identical to that in IMO Resolution A.524(13) and A.803(19)
and Recommendation ITU-R M.489-2 is printed in italics and the Resolution/Recommendation and clause
numbers are indicated in brackets.

The requirements for the DSC and/or watchkeeping receiver, when integrated in the
equipment, are in IEC 61097-3 and the future IEC 61097-8 respectively.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61097. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 61097 are encouraged to investigate the possibility of applying the most
recent edition of the normative documents indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 60945:1994, Marine navigational equipment — General requirements — Methods of testing
and required test results

IEC 61097-3:1994, Global maritime distress and safety system (GMDSS) — Part 3: Digital
selective calling (DSC) equipment — Operational and performance requirements, methods of
testing and required test results

IEC 61162-1:1995, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 1: Single talker and multiple listeners

IMO International Convention for the Safety of Life At Sea (SOLAS): 1974, as amended in 1988
(GMDSS) — Chapter 1V: Radiocommunications

IMO Resolution A.524(13):1983, Performance standards for VHF multiple watch facility
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IMO Resolution A.694(17): 1991, General requirements for shipborne radio equipment forming
part of the global maritime distress and safety system (GMDSS) and for electronic navigational
aids

IMO Resolution A.803(19): 1995, Performance standards for shipborne VHF radio installations
capable of voice communication and digital selective calling

ITU Radio Regulations: 1995, Appendix S3: Table of maximum permitted spurious emission
power levels

ITU Radio Regulations: 1990, Appendix 18: Table of transmitting frequencies in the band 156-
174 MHz for stations in the maritime mobile service

ITU-R M.489-2: 1995, Technical characteristics of radiotelephone equipment operating in the
maritime mobile service in channels spaced by 25 kHz

ITU-T V.11: 1993, Electrical characteristics for balanced double-current interchange circuits
operating at data signalling rates up to 10 Mbit/s

ITU-T V.24: 1993, List of definitions for interchange circuits between data terminal equipment
(DTE) and data circuit terminating equipment (DCE)

ITU-T V.28: 1993, Electrical characteristics for unbalanced double-current interchange circuits

3 Performance requirements

3.1 Introduction

Performance requirements described in this clause are specified by referring to IMO
Resolutions and ITU Recommendations.

3.2 General

3.2.1 (A.803(19)/1) The VHF radio installation, in addition to meeting the requirements of the
Radio Regulations, the relevant ITU-R Recommendations and the general requirements set out
in Resolution A.694(17) and detailed in IEC 60945, shall comply with the following
requirements and with the technical characteristics contained in clause 4 of this standard.

3.2.2 (A.803(19)/2.1) The installation, which may consist of more than one piece of
equipment, shall be capable of operating on single-frequency channels or on single or two-
frequency channels. For two-frequency channels the Radio Regulations require a separation of
4,6 MHz between the transmitting frequency and the receiving frequency.

3.2.3 (A.803(19)/2.2) The equipment shall provide for the following categories of calls using
both voice and digital selective calling (DSC):

.1 distress, urgency and safety;

.2 ship operational requirements; and

.3 public correspondence.
3.2.4 (A.803(19)/2.3) The -equipment shall provide for the following categories of

communication using voice:

.1 distress, urgency and safety;
.2 ship operational requirements; and
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.3 public correspondence.

3.3 General requirements
3.3.1 Composition

3.3.1.1 (A.803(19)/2.4) The equipment shall comprise at least:
.1 a transmitter/receiver including antenna;
.2 an integral control unit or one or more separate control units;

.3 a microphone with a press-to-transmit switch, which may be combined with a telephone
in a handset;

.4 an internal or external loudspeaker;
.5 an integral or separate digital selective calling facility; and
.6 a dedicated DSC watchkeeping facility to maintain a continuous watch on channel 70.

3.3.1.2 (A.803(19)/2.5) The installation may also include additional receivers.
3.3.2 Controls and indicators

3.3.2.1 (A.803(19)/4.1.3) An on/off switch shall be provided for the entire installation with a
visual indication that the installation is switched on.

3.3.2.2 (A.803(19)/4.2.1) Provision shall be made for changing from transmission to reception
by use of a press-to-transmit switch. Additionally, facilities for operation on two-frequency
channels without manual control may be provided.

3.3.2.3 (A.803(19)/4.2.2) The receiver shall be provided with a manual volume control by
which the audio output may be varied.

3.3.2.4 (A.803(19)/4.2.3) A squelch (mute) control shall be provided on the exterior of the
equipment.

3.3.2.5 (A.803(19)/4.1.5) The equipment shall indicate the channel number, as given in the
Radio Regulations, to which it is tuned. It shall allow the determination of the channel number
under all conditions of external lighting. Where practicable, channels 16 and 70 shall be
distinctively marked.

3.3.2.6 (A.803(19)/4.1.4) A visual indication that the carrier is being transmitted shall be
provided.

3.3.2.7 (A.803(19)/4.1.6) Control of the equipment shall be possible at the position from
which the ship is normally navigated. Control from that position shall have priority if additional
control units are provided. When there is more than one control unit, indication shall be given
to the other units that the equipment is in operation.

3.3.2.8 Channel selection by a digital input panel shall require only to key the desired channel
numbers.

3.3.2.9 Change of frequencies, except for automatic DSC or multiple watch operation may be
initiated by channel selector controls only.

3.3.2.10 (A.803(19)/2.6) A distress alert shall be activated only by means of a dedicated
distress button. This button shall not be any key of an ITU-T digital input panel or an ISO
keyboard provided on the equipment.
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3.3.2.11 (A.803(19)/2.7) The dedicated distress button shall:

.1 be clearly identified; and
.2 be protected against inadvertent operation.

3.3.2.12 (A.803(19)/2.8)The distress alert initiation shall require at least two independent
actions.

3.3.2.13 (A.803(19)/2.9)The equipment shall indicate the status of the distress alert
transmission.

3.3.2.14 (A.803(19)/2.10)It shall be possible to interrupt and initiate distress alerts at any
time.

3.3.3 Loudspeaker and handset

3.3.3.1 (A.803(19)/10.1) The receiver output shall be suitable for use with a loudspeaker
and/or a telephone handset. The audio output shall be sufficient to be heard in the ambient
noise level likely to be encountered on board ships.

3.3.3.2 (A.803(19)/10.2) It shall be possible to switch off the loudspeaker without affecting
the audio output of the telephone handset, if provided.

3.3.3.3 (A.803(19)/10.3) In the transmit condition during simplex operation the output of the
receiver shall be muted.

3.3.4 Switching time

3.3.4.1 (A.803(19)/4.1.1) Change of channel shall be capable of being made as rapidly as
possible, but in any event within 5 s.

3.3.4.2 (A.803(19)/4.1.2) The time taken to switch from the transmit to the receive condition,
and vice versa, shall not exceed 0,3 s.

3.3.5 Safety precautions

(A.803(19)/6) The equipment, when operating, shall not be damaged by the effects of open-
circuited or short-circuited antenna terminals.

3.3.6 Frequency bands

3.3.6.1 (A.803(19)/3.1) The equipment shall be designated for operation on one or more
channels selected from and in accordance with appendix 18 of the Radio Regulations.

3.3.6.2 (A.803(19)/3.2) The equipment shall be capable of operating as follows:

.1 in the band 156,3 MHz to 156,875 MHz on single-frequency channels as specified in
appendix 18 to the Radio Regulations including at least 156,3 MHz (CH 6),
156,65 MHz (CH 13), 156,8 MHz (CH 16), and 156,525 MHz (CH 70);

.2 in the band 156,025 MHz to 157,425 MHz for transmitting and the band 160,625 MHz to
162,025 MHz for receiving on two-frequency channels as specified in appendix 18 to the
Radio Regulations; and

.3 the equipment shall be so designed that the use of channel 70 for purpose other than
DSC is prevented.
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3.3.7 Marking and identification

Marking and identification shall be in accordance with IEC 60945.

3.3.8 Warming-up period

(A.803(19)/5) The equipment shall be operational within 1 min of switching on.

3.3.9 DSC facilities

(A.803(19)/3.3) The digital selective calling facility shall be at least capable of operating on
channel 70, and conform to the requirements of IEC 61097-3.

The DSC facility may be physically integrated into the equipment or form an independent unit.

3.3.9.1 DSC signal input and output

If the DSC facility is not integrated, the equipment shall have DSC signal input and output
impedances of 600 Q, symmetrical and free of earth, with a closed-circuit level adjustable to
0,775 V (r.m.s.) £10 dB for connection to the AF terminals of an independent DSC facility.

Alternatively, an input and output may be provided for DSC signals at logic levels. The
electrical characteristics of the input and output shall be compatible with ITU-T V.11 and the
definition of functions shall comply with IEC 61162-1. The B-state shall be the logic "0", and the
Y-state shall be the logic "1".

Additionally, DSC signals may be provided with V.24/V.28 signals (EIA-232-D).

3.3.9.2 Printer interface

For equipment with an integrated DSC facility, the electrical characteristics of an
interface/output for an external printer, if required, shall be a CENTRONICS type
interface/output or be compatible with ITU-T V.28 and the definition of function shall comply
with ITU-T V.24. Voluntarily other types of printer interfaces may be provided.

3.3.9.3 Data interface

For equipment with an integrated DSC facility, data interfaces, if provided, for the connection of
electronic navigational aids shall be compatible with IEC 61162-1.

If the DSC facility is not integrated, the equipment shall have data interfaces for radio control
purposes compatible with IEC 61162-1. Equipment forming integral parts of a specific radio
installation only, may instead utilize other protocols for radio control purposes.

3.3.10 Multiple watch facilities

(A.524(13)/1) VHF radiotelephone equipment having multiple watch facilities shall comply with
the following requirements:

3.3.10.1 (A.524(13)/2.1) The equipment shall include a provision for the automatic scanning
of a priority channel and one additional channel only.

3.3.10.2 (A.524(13)/2.2) The priority channel is that channel which will be sampled even if
there is a signal on the additional channel and on which the receiver will lock during the time a
signal is detected.
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3.3.10.3 (A.524(13)/2.3) The additional channel is that channel which will be monitored
during the periods the equipment is not sampling or receiving signals on the priority channel.

3.3.10.4 (A.524(13)/2.4) Provision shall be included to switch the scanning facility on and off
by means of a manually operated control. In addition it shall be ensured that the receiver
remains on the same channel as the transmitter for the entire duration of any communication
with the ship, e.g. the scanning facility shall be switched off automatically when the handset is
off its hook. The scanning facility shall be switched on automatically when the handset is
replaced on its hook.

3.3.10.5 (A.524(13)/2.5) Selection of the additional channel and, if provided, of the priority
channel shall be possible at the operating position of the equipment. If the selection of the
priority channel is not provided, the priority channel shall be channel 16.

3.3.10.6 (A.524(13)/2.6) When the scanning facility is in operation, the channel number of
both channels on which the equipment is operating shall be clearly indicated simultaneously.

3.3.10.7 (A.524(13)/2.7) In a transceiver, transmission shall not be possible when the
scanning facility is operating. When the scanning facility is switched off, both transmitter and
receiver shall be tuned automatically to the selected additional channel.

3.3.10.8 (A.524(13)/2.8) A transceiver shall be provided with a single manual control (e.g.
push-button) in order to switch the equipment quickly for operation on the priority channel.

3.3.10.9 (A.524(13)/2.9) At the operating position of a transceiver the selected additional
channel shall be clearly indicated as being the operational channel of this receiver.

3.4 Environmental requirements and electromagnetic compatibility
Unless otherwise stated in this standard, the equipment shall comply with the requirements of
the environmental and electromagnetic conditions specified in IEC 60945.

4 Technical characteristics

4.1 General

4.1.1 The equipment shall be designed to operate satisfactorily with a channel separation of
25 kHz in accordance with appendix 18 of the Radio Regulations.

4.1.2 (A.803(19)/4.1.7) The equipment shall not be able to transmit during channel switching
operation.

4.1.3 (A.803(19)/4.1.8) Operation of the transmit/receive control shall not cause unwanted
emissions.

4.1.4 (489-2/1.1.4) Where duplex or semi-duplex systems are in use, the performance of the
equipment shall continue to comply with the requirements of this standard.

4.1.5 When using digital selective calling the equipment shall have the following capabilities:

.1 sensing” to determine the presence of a signal on 156,525 MHz (CH 70); and

.2 automatic prevention of the transmission of a call, except for distress and safety calls,
when the channel is occupied by calls.

* Sensing may be achieved by an associated DSC watchkeeping receiver.
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4.2 Class of emission and modulation characteristics

4.2.1 (A.803(19)/3.4) Class of emission shall comply with appendix 19 of the Radio
Regulations (ITU-R.M 829-2:1995)

4.2.2 (489-2/1.1.1 and .3) The class of emission shall be G3E (frequency modulation with a
pre-emphasis characteristic of 6 dB/octave) for voice communication. It shall be phase
modulation G2B for DSC signalling.

4.2.3 (489-2/1.1.2) The necessary bandwidth shall be 16 kHz.

4.3 Transmitter

4.3.1 (489-2/1.2.1) The frequency tolerance for ship station transmitters shall not exceed
10 parts in 108, For practical reasons, the frequency error shall be within +1,5 kHz.

4.3.2 (A.803(19)/7.1) The transmitter output power shall be between 6 and 25 W.

4.3.3 (A.803(19)/7.2) Provision shall be made for reducing the transmitter output power to a
value of between 0,1 W and 1 W. However, this reduction of the power is optional on channel
70, except for a routine all-ships call where the output power shall not exceed 1 W.

4.3.4 The frequency deviation corresponding to 100 % modulation shall approach £5 kHz as
nearly as practicable.

4.3.5 (489-2/1.2.5) The upper limit of the audiofrequency band shall not exceed 3 kHz.

4.3.6 (A.803(19)/6) The transmitter, when operating, shall not be damaged by the effects of
open-circuited or short-circuited antenna terminals.

4.3.7 (A.803(19)/10.4) In the transmit condition during duplex operation, only the telephone
handset shall be in circuit. Care shall be taken to prevent harmful electrical or acoustic
feedback, which could cause singing.

4.3.8 (489-2/1.2.2) Spurious emissions on discrete frequencies, when measured in a non-
reactive load equal to the nominal output impedance of the transmitter, shall be in accordance
with the provisions of Appendix S3 of the Radio Regulations. The power of any conducted
spurious emission on any discrete frequency shall not exceed 0,25 uW.

4.3.9 (489-2/1.2.6) The cabinet radiated power shall not exceed 25 ugW. In some radio
environments, lower values may be required. The equipment shall meet the requirements of
IEC 60945 for radiated interference.

4.4 Receiver

4.4.1 (A.803(19)/8.1) The maximum usable sensitivity of the receiver shall be equal to or
better than 2 4V e.m.f. for a signal-to-noise and distortion (SINAD) ratio of 20 dB.

4.4.2 (489-2/1.3.2) The adjacent channel selectivity shall be at least 70 dB.
4.4.3 (489-2/1.3.3) The spurious response rejection ratio shall be at least 70 dB.

4.4.4 (489-2/1.3.4) The radiofrequency intermodulation rejection ratio shall be at least 65 dB.
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4.45 (489-2/1.3.5) The power of any conducted spurious emission, measured at the antenna
terminals, shall not exceed 2,0 nW at any discrete frequency in the frequency range 9 kHz to
2 GHz.

4.4.6 (A.803(19)/8.3) The immunity to interference of the receiver shall be such that the
wanted signal is not seriously affected by unwanted signals.

4.4.7 Scanning characteristics of multiple watch facilities (see also 3.3.10)

4.4.7.1 (A.524(13)/3.1) When the scanning facility is switched on, the priority channel shall
be sampled with a sampling frequency of not less than once per 2 s. If a signal is detected on
the priority channel the receiver shall remain on this channel for the duration of that signal.

4.4.7.2 (A.524(13)/3.2) If a signal is detected on the additional channel the sampling of the
priority channel shall continue, thus interrupting the reception on the additional channel for
periods as short as possible and not greater than 150 ms.

The design of the receiver shall provide for its proper functioning during the period the priority
channel is sampled since the receiving conditions on the priority channel may differ from those
on the additional channel.

4.4.7.3 (A.524(13)/3.3) In the absence of a signal on the priority channel and during
reception of a signal on the additional channel, the duration of each listening period on this
channel shall be at least 850 ms.

4.4.7.4 (A.524(13)/3.4) Means shall be provided to indicate the channel on which a signal is
being received.

4.5 DSC facility

4.5.1 (A.803(19)/11.1) The facility shall conform to the provisions of the relevant ITU-R
Recommendations pertaining to the DSC system.”

4.5.2 (A.803(19)/11.2) The DSC facility shall comprise:

means to decode and encode DSC messages;
means necessary for composing the DSC message;

means to verify the prepared message before it is transmitted;

N w Nk

means to display the information contained in a received call in plain language;

.5 means for the manual entry of the position information; additionally, automatic entry may
be provided; and

.6 means for the manual entry of the time at which the position was determined;
additionally, automatic entry may be provided.

* Class A or B DSC equipment conforming to Recommendation ITU-R M.493 shall be used to meet this
requirement.
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5 Methods of testing and required test results

Environmental tests shall be carried out before tests to verify whether the equipment under test
(EUT) meets all technical requirements. Where electrical tests are required, these shall be
done with normal test voltage as specified in IEC 60945 unless otherwise stated.

Before tests to verify whether the EUT meets all requirements of this standard, the EUT shall
be subjected to a duration test of four cycles of 30 min periods of transmission in the full power
condition with normal test modulation as specified in 5.2.3 separated by 5 min periods of
reception.

5.1 Test conditions
5.1.1 Normal and extreme test conditions

Tests shall be made under normal test conditions and also, where stated, under extreme test
conditions as specified in IEC 60945, of dry heat and the upper limit of supply voltage applied
simultaneously and low temperature and the lower Ilimit of supply voltage applied
simultaneously.

5.1.2 Test power source

During each test the EUT shall be supplied from a test power source, capable of producing
normal and extreme test voltages. For the purpose of tests, the voltage of the power source
shall be measured at the input terminals of the EUT. During tests, the power supply voltages
shall be maintained within £3 % relative to the voltage level at the beginning of each test.

5.1.3 Procedure for tests at extreme temperatures

For tests at high temperature, the EUT shall be placed in a test chamber and left until thermal
equilibrium is reached. The EUT shall then be switched on for 30 min in the high power
transmit condition, after which the EUT shall meet the requirements of this standard.

For tests at low temperature, the EUT shall be placed in a test chamber and left until thermal
equilibrium is reached. The EUT shall then be switched to stand-by or receive condition for
1 min, after which the EUT shall meet the requirements of this standard.

5.1.4 Performance check
5.1.4.1 Definition

The performance check means a shortened form of the test required by the relevant standard
under normal test conditions, such as could normally be carried out in no more than 15 min.

5.1.4.2 Method of measurement

After each environmental test a performance check shall be made, which shall include the
following:

a) the transmitter frequency error to 5.4.1.2 and the output power of the transmitter to
5.4.2.2 (high power only); and

b) the receiver maximum usable sensitivity to 5.5.3.2.

5.1.4.3 Results required

The frequency error shall be less than +1,5 kHz, the carrier power shall be not less than 6 W
and the receiver sensitivity shall be better than 12 dBuV .
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5.1.5 Environmental tests
Environmental tests are intended to assess the suitability of the construction of the EUT for its

intended physical conditions of use. After environmental tests, and, if specified also during the
test, the EUT shall comply with the requirements of a performance check.

Environmental tests shall be carried out before any other tests. Where electrical tests are
required, these shall be done with normal test voltage unless otherwise stated.

Environmental tests shall be carried out in the following order.

5.1.5.1 Dry heat cycle

The dry heat cycle test shall be performed as specified in IEC 60945.

5.1.5.2 Damp heat cycle

The damp heat cycle test shall be performed as specified in IEC 60945.

5.1.5.3 Low temperature cycle

The low temperature cycle test shall be performed as specified in IEC 60945.

5.1.5.4 Vibration

The vibration test shall be performed as specified in IEC 60945.

5.1.5.5 Mould growth and corrosion test

The manufacturer shall produce evidence that the components, materials and finishes
employed in the equipment satisfy the mould growth and corrosion tests.

5.1.6 Unspecified test conditions

Any requirement in clauses 3 and 4 for which no test is specified in this clause 5 shall be
checked by inspection of the equipment, the manufacturing drawings or other relevant
documents. The result of the inspection shall be stated in the test report.

5.2 General conditions of measurement
5.2.1 Arrangements for test signals applied to the receiver input

The source of test signals for application to the receiver input shall be connected in such a way
that the impedance presented to the receiver input is 50 Q, irrespective of whether one or more
signals are applied to the receiver simultaneously. The level of the test signals shall be
expressed in terms of the electromotive force (e.m.f) at the terminals to be connected to the
receiver. The nominal frequency of the receiver is the carrier frequency of the selected
channel.

5.2.2 Receiver squelch facility

Unless otherwise specified, the squelch circuit shall be set inoperative for the duration of the
test.

5.2.3 Normal test modulation

For normal test modulation, the modulating frequency shall be 1 kHz and the frequency
deviation shall be +3 kHz. The test signal shall be substantially free from amplitude modulation.
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5.2.4 Artificial antenna

When tests are carried out with an artificial antenna, this shall be a non-reactive, non-radiating
50 Q load.

5.2.5 Arrangements for test signals applied to the transmitter input
For the purpose of this standard, the transmitter audiofrequency modulation signal shall be

supplied by a generator to an interface connected to the microphone input and this interface
shall be provided by the manufacturer.

5.2.6 Transmitter output power

Unless otherwise specified, the transmitter output power shall be at maximum for these tests.

5.2.7 Test of equipment with duplex filter

If the equipment is provided with a built-in or an external duplex filter, the requirements of this
standard shall be met when the measurements are carried out using the antenna terminals of
the filter.

5.2.8 Test channels

For tests to subclauses 5.4.1 and 5.5.3, test channels within the frequency range of the EUT
shall include at least:

a) the lowest frequency usable;
b) the highest frequency usable;
¢) channel 16 (156,8 MHz); and
d) channel 70 (156,525 MHZz).

Unless otherwise stated, other tests to this standard shall be made on channel 16 (156,8 MHz).

Field measurements and performance checks shall be made on another frequency than
channels 16 and 70.

5.2.9 Measurement uncertainty

Maximum values of absolute measurement uncertainties shall be as follows:

RF fIEQUENCY ..eeeiiiiiiiiiiieee e +1 x 1077
R POWET e +0,75 dB
Maximum frequency deviation:

— within 300 Hz to 6 kHz of audiofrequency .................. +5 %

— within 6 kHz to 25 kHz of audiofrequency ................. +3 dB
Deviation limitation ...........ccovviiiiiiiiii +5 %
Adjacent channel pOWer..........coviiiii i +5 dB
Conducted spurious of transmitter .............coocevvviieennnn. +4 dB
AUAIO OULPUL POWET ...t e e eas +0,5 dB
Amplitude characteristic of receiver limiter ................... +1,5dB
Sensitivity at 20 dB SINAD ..o +3 dB
Conducted emission of receiver .........ccccccovveiviiineinnennnn. +3 dB
Two-signal measurement .........ccooveieiiiiiiiiiiieeeeeeens +4 dB
Three-signal measurement ..........ccooeeiviiiiiiiiineieeins +3 dB
Radiated emission of transmitter ...............ccoceiiiiniani. +6 dB
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Radiated emission of receiver .........cccccoooiiiiiiiiiiineannen. +6 dB
Receiver desensitization at duplex operation ................ +0,5 dB
Transmitter transient time ... +20 %
Transmitter transient frequUeNCy. .........coccoeiiiiiiiiiiineanne. +250 Hz

5.3 General requirements

In each test item indicated below, the related requirement can be identified by referring to the
text with the subclause number in brackets.

5.3.1 (3.3.4) Switching time
5.3.1.1 Definition

Switching time to change frequency is the time from the receive and/or transmit condition at
one frequency to another. This includes manual channel selection time, the time to press the
press-to-transmit (p.t.t.) switch, and receiver/transmitter response time.

The time taken to change from transmit to receive conditions, and vice versa on the same
channel is the total time of the time taken to switch the internal circuit plus receiver/transmitter
response time.

5.3.1.2 Method of measurement

The transmitter output shall be connected to an artificial antenna through a coupling device,
and a storage oscilloscope shall be connected to the coupling device to monitor the output
level of the transmitter. Initially, the EUT shall be set at transmit condition on channel A,
depressing the p.t.t. switch. Then, the EUT shall be set to the transmit condition on channel B,
after releasing the p.t.t. switch, changing the channel from A to B, and depressing the p.t.t.
switch again. The period from the ending of transmission on channel A to the beginning of
transmission on channel B shall be measured by the storage oscilloscope.

To measure the time from receive condition to transmit condition, the storage oscilloscope
shall be triggered by the p.t.t. switch signal at the starting point of transmission. The period
from the starting point to the point where the level of the transmitted signal reaches 90 % of the
final level shall be measured.

In addition to the above measuring condition, to measure the time from transmit to receive
conditions, the input of the storage oscilloscope shall be connected to the receiver output with
the squelch facility switched off. The p.t.t. switch signal shall be used to trigger the storage
oscilloscope at the end point of transmission. The period from the end point to the point where
the level of received noise level reaches 90 % of the final average level shall be measured.

5.3.1.3 Results required

Switching time of frequency change shall be within 5 s, and the time of receive to transmit
conditions, and vice versa, shall not exceed 0,3 s.

5.4 Transmitter

The performance requirements and technical characteristics of this standard shall be verified
according to the test procedures described below.
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5.4.1 (4.3.1) Frequency error
5.4.1.1 Definition

The frequency error is the difference between the measured carrier frequency and the
assigned frequency.

5.4.1.2 Method of measurement

The carrier frequency shall be measured in the absence of modulation with the transmitter
connected to an artificial antenna. The measurement shall be carried out under normal test
conditions and extreme test conditions as defined in IEC 60945, of dry heat and the upper limit
of supply voltage applied simultaneously and low temperature and the lower limit of supply
voltage applied simultaneously.

5.4.1.3 Results required

The frequency error shall be within £1,5 kHz.

5.4.2 (4.3.2) Carrier power
5.4.2.1 Definition

The carrier power is the average power supplied to the artificial antenna during one
radiofrequency cycle in the absence of modulation.

5.4.2.2 Method of measurement

The transmitter shall be connected to an artificial antenna and the power delivered to this
artificial antenna shall be measured. The measurements shall be carried out under normal test
conditions and extreme test conditions as defined in IEC 60945, of dry heat and the upper limit
of supply voltage applied simultaneously and low temperature and the lower limit of supply
voltage applied simultaneously.

When the EUT contains integral DSC facilities, a routine all-ships DSC call shall be transmitted
with the output power switch set at maximum.

5.4.2.3 Results required
Normal test conditions:

The carrier power with the output power switch set at maximum, shall remain between 6 W and
25 W. The measured power is considered to be the rated output power. The carrier power with
the output power switch set at minimum shall remain between 0,1 W and 1,0 W.

Extreme test conditions:

With the output power switch set at maximum, the carrier power shall remain between 6 W and
25 W and be within +2 dB or -3 dB of the carrier power measured under the normal test
condition. With the output power switch set at minimum, the carrier power shall remain
between 0,1 W and 1 W.

The output power shall automatically be switched to below 1 W when a routine all-ships DSC
call is transmitted from the EUT with integral DSC facilities or on command from an
independent DSC unit.
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5.4.3 (4.3.4) Frequency deviation
5.4.3.1 Definition

For the purpose of this standard, the frequency deviation is the difference between the
instantaneous frequency of the modulated radiofrequency signal and the carrier frequency.

5.4.3.2 Maximum permissible frequency deviation
5.4.3.2.1 Method of measurement

The frequency deviation shall be measured at the output with the transmitter connected to an
artificial antenna, by means of a deviation meter capable of measuring the maximum deviation,
including that due to any harmonics and intermodulation products which may be generated in
the transmitter.

The modulation frequency shall be varied between 100 Hz and 3 kHz. The level of this test
signal shall be 20 dB above the level which produces normal test modulation. This test shall be
carried out with the output power switch set at both maximum and minimum.

5.4.3.2.2 Results required

The maximum permissible frequency deviation shall be +5 kHz.

5.4.3.3 Reduction of frequency deviation at modulation frequencies above 3 kHz
5.4.3.3.1 Method of measurement

The transmitter shall be operated under normal test conditions, and terminated with an artificial
antenna. The transmitter shall be modulated with normal test modulation. With the modulation
signal at a constant input level, the frequency shall be varied from 3 kHz to 25 kHz and the
frequency deviation shall be measured.

5.4.3.3.2 Results required

For modulation frequencies between 3 kHz and 6 kHz the frequency deviation shall not exceed
the frequency deviation with a modulation frequency of 3 kHz (see figure 1).

For a modulation frequency of 6 kHz, the frequency deviation shall not exceed +1,5 kHz (see
figure 1).

For modulation frequencies between 6 kHz and 25 kHz, the frequency deviation shall not
exceed that given by a linear response of frequency deviation (in decibels) against modulation
frequency, starting at the point where the modulation frequency is 6 kHz and the frequency
deviation is £1,5 kHz and inclined at 14 dB/octave, with the frequency deviation diminishing as
the modulation frequency increases (see figure 1).

5.4.4 (4.3.4) Limitation characteristics of the modulator
5.4.4.1 Definition

This characteristic expresses the ability of the transmitter to be modulated near the maximum
permissible deviation specified in 5.4.3.2.

5.4.4.2 Method of measurement

A modulation signal at a frequency of 1 kHz shall be applied to the transmitter, and its level
adjusted so that the frequency deviation is +1 kHz. The level of the modulation signal shall then
be increased by 20 dB and the deviation shall again be measured. This test shall be conducted

Documents

Document Sharing Hub

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

IEC 61097-7:1996+AMD1:2018 CSV -19 -
© IEC 2018

under normal test conditions and extreme test conditions as defined in IEC 60945, of dry heat
and the upper limit of supply voltage applied simultaneously and low temperature and the lower
limit of supply voltage applied simultaneously.

5.4.4.3 Results required

The frequency deviation shall be between £3,5 kHz and 5 kHz.

5.4.5 Sensitivity of modulator, including microphone
5.4.5.1 Definition
This characteristic expresses the capability of the transmitter to produce a sufficient

modulation when an audiofrequency signal corresponding to the normal mean speech level is
applied to the microphone.

5.4.5.2 Method of measurement

An acoustic signal with a frequency of 1 kHz and sound level of 94 dBA relative to 2 x 10> Pa
shall be applied to the microphone. The resulting deviation shall be measured.

5.4.5.3 Results required

The resulting frequency deviation shall be between £1,5 kHz and +3 kHz.

5.4.6 (4.3.5) Audiofrequency response
5.4.6.1 Definition

The audiofrequency response expresses the ability of the transmitter to operate without
excessive degradation of the frequency response, as a function of the modulation frequency.

5.4.6.2 Method of measurement
A modulation signal, at a frequency of 1 kHz adjusted in level to produce a frequency deviation

of £1 kHz, is applied to the transmitter. The modulation frequency shall then be varied between
300 Hz and 3 kHz, keeping the audio input level constant.

5.4.6.3 Results required

The modulation index* shall be constant and equal to its value at 1 kHz within the limits of
+1 dB or -3 dB.

5.4.7 Audiofrequency harmonic distortion of the emission
5.4.7.1 Definition

The harmonic distortion of the emission modulated by an audiofrequency signal is defined as
the ratio, expressed as the percentage, of the root mean square (r.m.s.) voltage of all the
harmonic components of the fundamental frequency to the total r.m.s. voltage of the signal
after linear demodulation.

5.4.7.2 Method of measurement

The RF signal produced by the transmitter shall be applied via an appropriate coupling device
to a linear demodulator with a de-emphasis network of 6 dB/octave.

Modulation index is the ratio between the frequency deviation and the modulation frequency.
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Under normal test conditions, the radiofrequency signal shall be modulated successively at
frequencies of 300 Hz, 500 Hz and 1000 Hz with a constant modulation index of three. The
distortion of the audiofrequency signal shall be measured at the frequencies specified above.

Under extreme test conditions as defined in IEC 60945, of dry heat and the upper limit of
supply voltage applied simultaneously and low temperature and the lower limit of supply
voltage applied simultaneously, the measurements shall be carried out at 1 kHz with a
frequency deviation of +3 kHz.

5.4.7.3 Results required

The audiofrequency harmonic distortion shall not exceed 10 %.

5.4.8 Adjacent channel power
5.4.8.1 Definition

The adjacent channel power is the part of the total power output of a transmitter under defined
conditions of modulation, which falls within a specified passband centred on the nominal
frequency of either of the adjacent channels. This power is the sum of the mean power
produced by the modulation, hum and noise of the transmitter.

5.4.8.2 Method of measurement

The adjacent channel power shall be measured with a power measuring receiver, referred to as
the "receiver", which consists of a mixer, an IF filter, an oscillator, an amplifier, a variable
attenuator and an r.m.s. value indicator. Instead of the variable attenuator with the r.m.s. value
indicator it is possible to use an r.m.s. voltmeter calibrated in decibels. The technical
characteristics of the power measuring receiver are given in annex A.

a) The transmitter shall be operated at the carrier power determined in 5.4.2 under normal
test conditions. The output of the transmitter shall be linked to the input of the "receiver" by
a connecting device such that the impedance presented to the transmitter is 50 Q and the
level at the "receiver” input is appropriate;

b) With the transmitter unmodulated*, the tuning of the "receiver" shall be adjusted so that a
maximum response is obtained. This is the 0 dB response point. The "receiver" attenuator
setting and the reading of the meter shall be recorded,;

¢) the tuning of the "receiver" shall be adjusted away from the carrier so that the "receiver"”
—6 dB response nearest to the transmitter carrier frequency is located at a displacement
from the nominal carrier frequency of 17 kHz;

d) the transmitter shall be modulated with 1,25 kHz at a level which is 20 dB higher than
that required to produce a +3 kHz deviation;

e) the "receiver" variable attenuator shall be adjusted to obtain the same meter reading as
in step b) or a known relation to it;

f) the ratio of adjacent channel power to carrier power is the difference between the
attenuator settings in steps b) and e), corrected for any differences in the reading of the
meter;

g) the measurement shall be repeated with the "receiver" tuned to the other side of the
carrier.

*

The measurement may be made with the transmitter modulated with normal test modulation, in which case this
fact shall be recorded with the test results.
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5.4.8.3 Results required

The adjacent channel power shall not exceed a value of 70 dB below the carrier power of the
transmitter or 0,2 uW, whichever is higher.

5.4.9 (4.3.8) Conducted spurious emissions conveyed to the antenna
5.4.9.1 Definition

Conducted spurious emissions are emissions on a frequency or frequencies which are outside
the necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic emissions, intermodulation products and frequency conversion products, but exclude
out-of-band emissions.

5.4.9.2 Method of measurement
Conducted spurious emissions shall be measured with the unmodulated transmitter connected
to the artificial antenna. The measurement shall be made over a frequency range from 150 kHz

to 2 GHz, excluding the channel on which the transmitter is operating and its adjacent
channels.

5.4.9.3 Results required

The power of any spurious emission on any discrete frequency shall not exceed 0,25 uW in the
frequency range 150 kHz to 1 GHz and 1 uW in the frequency range 1 GHz to 2 GHz.

5.4.10 Residual modulation of the transmitter
5.4.10.1 Definition
The residual modulation of the transmitter is the ratio, in decibels, of the demodulated

radiofrequency signal in the absence of wanted modulation, to the modulated radiofrequency
signal produced when the normal test modulation is applied.

5.4.10.2 Method of measurement
The normal test modulation shall be applied to the transmitter. The radiofrequency signal
produced by the transmitter shall be applied, via an appropriate coupling device, to a linear

demodulator with a de-emphasis network of 6 dB/octave. Precautions shall be taken to avoid
the effects of emphasizing the low audiofrequencies produced by internal noise.

The signal shall be measured by using an r.m.s. voltmeter. The modulation shall then be
switched off and the level of the residual audiofrequency signal at the output shall be measured
again.

5.4.10.3 Results required

The residual modulation shall not exceed —40 dB.

5.4.11 (4.1.3) Transient frequency behaviour of the transmitter
5.4.11.1 Definition
The transient frequency behaviour of the transmitter is the variation in time of the transmitter

frequency difference from the nominal frequency of the transmitter when the radiofrequency
output power is switched on and off (see figure 3).
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according to the method of measurement described in 5.4.11.2 the switch-on instant

ton Of a transmitter is defined by the condition when the output power, measured at the
antenna terminal, exceeds 0,1 % of the nominal power;

on*

ty: period of time starting at t,, and finishing according to table 1;
to: period of time starting at the end of t; and finishing according to table 1,

to:  switch-off instant defined by the condition when the output power falls below 0,1% of
the nominal power;

t3:  period of time finishing at t,; and starting according to table 1.

Table 1 — Transmitter transient timing (ms)

t 5,0
t, 20,0
t, 5,0

NOTES

1 During the periods t; and t, the frequency difference shall not exceed the value of 1 channel separation.

2 During the period t, the frequency difference shall not exceed the value of half a channel separation.

5.4.11.2 Method of measurement

Two signals shall be connected to the test discriminator via a combining network. The
transmitter shall be connected to a 50 Q power attenuator. The output of the power attenuator
shall be connected to the test discriminator via one input of the combining network.

A test signal generator shall be connected to the second input of the combining network. The
test signal shall be adjusted to the nominal frequency of the transmitter. The test signal shall
be modulated by a frequency of 1 kHz with a deviation of +25 kHz.

The test signal level shall be adjusted to correspond to 0,1 % of the power of the transmitter
under test measured at the input of the test discriminator. This level shall be maintained
throughout the measurement.

The amplitude difference (ad) (see figure 2) and the frequency difference (fd) (see figure 2)
output of the test discriminator shall be connected to a storage oscilloscope. The storage
oscilloscope shall be set to display the channel corresponding to the (fd) input up to £1 channel
frequency difference, corresponding to the relevant channel separation, from the nominal
frequency.

The storage oscilloscope shall be set to a sweep rate of 1 ms/division and set so that the
triggering occurs at one division from the left edge of the display. The display shall show the
1 kHz test signal continuously. The storage oscilloscope shall then be set to trigger on the
channel corresponding to the amplitude difference (ad) input at a low level, rising.

The transmitter shall then be switched on, without modulation, to produce the trigger pulse and
a picture on the display. The result of the change in the ratio of power between the test signal
and the transmitter output will, due to the capture ratio of the test discriminator, produce two
separate sides on the picture, one showing the 1 kHz test signal, the other the frequency of the
transmitter versus time.

The moment when the 1 kHz test signal is completely suppressed is considered to provide tg,,.
The period of time t; and t, as defined in table 1 shall be used to define the appropriate
template.
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The result shall be recorded as frequency difference versus time.
The transmitter shall remain switched on.

The storage oscilloscope shall be set to trigger on the channel corresponding to the amplitude
difference (ad) input at a high level, decaying and set so that the triggering occurs at
one division from the right edge of the display.

The transmitter shall then be switched off. The moment when the 1 kHz test signal starts to
rise is considered to provide t,¢. The period of time t; as defined in table 1 shall be used to

define the appropriate template.

The result shall be recorded as frequency difference versus time.

5.4.11.3 Results required

During the period of time t; and t3 the frequency difference shall not exceed the value of one
channel separation. The frequency difference, after the end of t,, shall be within the limit of the
frequency error of 5.4.1.3.

During the period of time t, the frequency difference shall not exceed the value of half a
channel separation. Before the start of t; the frequency difference shall be within the limit of
the frequency error of 5.4.1.3.

The required results are illustrated in figure 3.

5.5 Receiver

The performance requirements and technical characteristics of this standard shall be verified
according to the test procedures described below.

5.5.1 Harmonic distortion and rated audiofrequency output power
5.5.1.1 Definition

The harmonic distortion at the receiver output is defined as the ratio, expressed as a
percentage, of the total r.m.s. voltage of all the harmonic components of the modulation
audiofrequency to the total r.m.s. voltage of the signal delivered by the receiver. The rated
audiofrequency output power is the value stated by the manufacturer to be the maximum power
available at the output, for which all the requirements of this standard are met.

5.5.1.2 Method of measurement

A test signal of +100 dBuV, at a carrier frequency equal to the nominal frequency of the
receiver and modulated by the normal test modulation shall be applied to the receiver input.

For the measurement, the audiofrequency output power control of the receiver shall be set so
as to obtain, in a resistive load which simulates the operating load of the receiver, the rated
audiofrequency output power. The value of this load shall be stated by the manufacturer.

Under normal test conditions, the test signal shall be modulated successively at 300 Hz,
500 Hz and 1 kHz with a constant modulation index of three. The harmonic distortion and
audiofrequency output power shall be measured at all the frequencies specified above.

Under extreme test conditions as defined in IEC 60945, of dry heat and the upper limit of
supply voltage applied simultaneously and low temperature and the lower limit of supply
voltage applied simultaneously, the test shall be made at the nominal frequency of the receiver
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and at the nominal frequency £1,5 kHz. For these tests, the modulation shall be 1 kHz and the
frequency deviation shall be £3 kHz.

5.5.1.3 Results required

The rated audiofrequency output power shall be at least 2 W in the loudspeaker and 1 mW in
the handset/earphone.

The harmonic distortion shall not exceed 10 %.

5.5.2 (4.2) Audiofrequency response
5.5.2.1 Definition

The audiofrequency response is defined as the variation in the audiofrequency output level of
the receiver as a function of the modulation frequency of the radiofrequency signal with
constant deviation at the input.

5.5.2.2 Method of measurement

A test signal of +60 dBuV, at a carrier frequency equal to the nominal frequency of the receiver,
shall be applied to the receiver input. The audiofrequency power control of the receiver shall be
set so as to produce a level equal to 50 % of the rated audiofrequency output power
(see 5.5.1.1) when normal test modulation is applied in accordance with 5.2.3. This setting
shall remain unchanged during the test.

The frequency deviation shall then be reduced to £1 kHz. The frequency deviation shall remain
constant while the modulation frequency is varied between 300 Hz and 3 kHz, and the output
level shall then be measured. The measurement shall be repeated with a test signal at the
same frequency as the nominal frequency of the receiver +1,5 kHz.

5.5.2.3 Results required
The receiver response shall not deviate by more than +1 dB or —3 dB from a characteristic

giving the output level as a function of the audiofrequency, decreasing by 6 dB/octave and
passing through the measured point at 1 kHz.

The required limits are illustrated in figure 4.

5.5.3 (4.4.1) Maximum usable sensitivity

For EUT fitted with a duplex filter see also 5.6.2.

5.5.3.1 Definition

The maximum usable sensitivity is the minimum level of the signal (e.m.f.) at the nominal
frequency of the receiver which, when applied to the receiver input with normal test modulation,
will produce at the receiver output in all cases, an audiofrequency output power equal to 50 %
of the rated output power and a SINAD ratio, psophometrically weighted, of 20 dB.

5.5.3.2 Method of measurement

A test signal at a carrier frequency equal to the nominal frequency of the receiver, modulated
by the normal test modulation shall be applied to the receiver input. An audiofrequency load
and a measuring instrument for measuring the SINAD ratio through the psophometric network
shall be connected to the receiver output terminals.
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The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained and with
the audiofrequency power control of the receiver adjusted to produce 50 % of the rated output
power. Under these conditions, the level of the test signal at the input is the value of the
maximum usable sensitivity.

The measurement shall be carried out under normal test conditions and extreme test
conditions as defined in IEC 60945, of dry heat and the upper limit of supply voltage applied
simultaneously and low temperature and the lower limit of supply voltage applied
simultaneously.

A receiver audiofrequency output power variation of up to +3 dB relative to 50 % of the rated
output power shall be allowed for sensitivity measurements under extreme test conditions.

5.5.3.3 Results required

The maximum usable sensitivity shall not exceed +6 dBuV under normal test conditions and
+12 dBuV under extreme test conditions.

5.5.4 Co-channel rejection ratio
5.5.4.1 Definition

The co-channel rejection ratio is a measure of the capability of the receiver to receive a wanted
modulated signhal without exceeding a given degradation due to the presence of an unwanted
modulated signal, both signals being at the nominal frequency of the receiver.

5.5.4.2 Method of measurement

The two input signals shall be connected to the receiver via a combining network. The wanted
signal shall have normal test modulation. The unwanted signal shall be modulated by 400 Hz
with a deviation of £3 kHz. Both input signals shall be at the nominal frequency of the receiver
under test and the measurement repeated for displacements of the unwanted signal of up to
+3 kHz.

The wanted input signal level shall be set to the value corresponding to the maximum usable
sensitivity, as measured in 5.5.3.3. The amplitude of the unwanted input signal shall then be
adjusted until the SINAD ratio at the receiver audiofrequency output, psophometrically
weighted, is reduced to 14 dB.

The co-channel rejection ratio shall be expressed as the ratio in decibels, of the level of the

unwanted signal to the level of the wanted signal at the receiver input, for which the specified
reduction in SINAD ratio occurs.

5.5.4.3 Results required

The co-channel rejection ratio shall be between —10 dB and 0 dB.

5.5.5 (4.4.2) Adjacent channel selectivity
5.5.5.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal which differs in frequency from the wanted signal by 25 kHz.

5.5.5.2 Method of measurement

The two input signals shall be applied to the receiver input via a combining network. The
wanted signal shall be at the nominal frequency of the receiver and shall have normal test

Documents

Document Sharing Hub

Full document details: IEC 61097-7-2018


http://www.avadocuments.com/doc/iec-61097-7-2018
http://www.avadocuments.com/doc/iec-61097-7-2018

- 26— IEC 61097-7:1996+AMD1:2018 CSV
© IEC 2018

modulation. The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz, and
shall be at the frequency of the channel immediately above that of the wanted signal.

The wanted input signal level shall be set to the value corresponding to the maximum usable
sensitivity, as measured in 5.5.3.3. The amplitude of the unwanted input signal shall then be
adjusted until the SINAD ratio at the receiver audiofrequency output, psophometrically
weighted, is reduced to 14 dB. The measurement shall be repeated with an unwanted signal at
the frequency of the channel below that of the wanted signal.

The adjacent channel selectivity shall be expressed as the lower value of the ratio in decibels
for the upper and lower adjacent channels of the level of the unwanted signal to the level of the
wanted signal.

The measurement shall then be repeated under extreme test conditions as defined in
IEC 60945, of dry heat and the upper limit of supply voltage applied simultaneously and low
temperature and the lower limit of supply voltage applied simultaneously, with the wanted
signal set to the value corresponding to the maximum usable sensitivity under extreme test
conditions.

5.5.5.3 Results required

The adjacent channel selectivity shall not be less than 70 dB under normal test conditions and
not less than 60 dB under extreme test conditions.

5.5.6 (4.4.3) Spurious response rejection

For EUT fitted with a duplex filter see also 5.6.3.

5.5.6.1 Definition

The spurious response rejection is a measure of the capability of the receiver to discriminate
between the wanted modulated signal at the nominal frequency and an unwanted signal at any
other frequency at which a response is obtained.

5.5.6.2 Method of measurement

Two input signals shall be applied to the receiver input via combining network. The wanted
signal shall be at the nominal frequency of the receiver and shall have normal test modulation.
The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz.

The wanted input signal level shall be set to the value corresponding to the maximum usable
sensitivity as measured in 5.5.3.3. The amplitude of the unwanted input signal shall be
adjusted to +86 dBuV. The frequency shall then be swept over the frequency range from
100 kHz to 2 GHz.

At any frequency at which a response is obtained, the input level shall be adjusted until the
SINAD ratio at the receiver audiofrequency output, psophometrically weighted, is reduced to
14 dB.

The spurious response rejection ratio shall be expressed as the ratio in decibels between the
unwanted signal and the wanted signal at the receiver input when the specified reduction in the
SINAD ratio is obtained.

5.5.6.3 Results required

At any frequency separated from the nominal frequency of the receiver by more than 25 kHz,
the spurious response rejection shall not be less than 70 dB.
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5.5.7 (4.4.4) Intermodulation response
5.5.7.1 Definition

The intermodulation response is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of two or more
unwanted signals with specific frequency relationship to the wanted signal frequency.

5.5.7.2 Method of measurement

Three signal generators A, B and C shall be connected to the receiver via a combining network.
The wanted signal, represented by signal generator A shall be set at the nominal frequency of
the receiver and shall have normal test modulation. The unwanted signal from signal
generator B shall be unmodulated and adjusted to a frequency 50 kHz above or below the
nominal frequency of the receiver. The second unwanted signal from signal generator C shall
be modulated by 400 Hz with a deviation of £+3 kHz, and adjusted to a frequency 100 kHz above
or below the nominal frequency of the receiver.

The wanted input signal shall be set to a value corresponding to the maximum usable
sensitivity, as measured in 5.5.3.3. The amplitude of the two unwanted signals shall be
maintained equal and shall be adjusted until the SINAD ratio at the receiver audiofrequency
output, psophometrically weighted, is reduced to 14 dB. The frequency of signal generator B
shall be adjusted to produce the maximum degradation to the SINAD ratio. The level of the two
unwanted test signals shall be readjusted to restore the SINAD ratio of 14 dB.

The intermodulation response ratio shall be expressed as the ratio in decibels between the two
unwanted signals and the wanted signal at the receiver input, when the specified reduction in
the SINAD ratio is obtained.

5.5.7.3 Results required

The intermodulation response ratio shall not be less than 65 dB.

5.5.8 Blocking
5.5.8.1 Definition

Blocking is a change (generally a reduction) in the audiofrequency output power of the receiver
or a reduction of the SINAD ratio due to an unwanted signal on another frequency.

5.5.8.2 Method of measurement

Two input signals shall be applied to the receiver via a combining network. The modulated
wanted signal shall be at the nominal frequency of the receiver and shall have normal test
modulation. Initially the unwanted signal shall be switched off and the wanted signal set to the
value corresponding to the maximum usable sensitivity, as measured in 5.5.3.3.

The audiofrequency output power of the wanted signal shall be adjusted, where possible,
to 50 % of the rated output power and, in the case of stepped power controls, to the first
step that provides an output power of at least 50 % of the rated output power. The unwanted
signal shall be unmodulated and the frequency shall be swept between +1 MHz and +10 MHz,
and also -1 MHz and —-10 MHz, relative to the nominal frequency of the receiver.

The input level of the unwanted signal, at all frequencies in the specified ranges, shall be
adjusted so that the unwanted signal causes a reduction of 3 dB in the output level of the
wanted signal or a reduction to 14 dB of the SINAD ratio at the receiver audiofrequency output,
psophometrically weighted, whichever occurs first.

This level expressed in dBuV shall be noted.
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5.5.8.3 Results required

The blocking level for any frequency within the specified ranges shall be not less than
+90 dBuV, except at frequencies on which spurious responses are found (see 5.5.6).

5.5.9 (4.4.5) Conducted spurious emissions conveyed to the antenna
5.5.9.1 Definition

Conducted spurious emissions to the antenna are any RF emissions generated in the receiver
and conveyed to the antenna terminal.

5.5.9.2 Method of measurement

Conducted spurious emissions shall be measured as the power level of any frequency
component at the antenna terminals of the receiver. The receiver antenna terminals are
connected to a spectrum analyzer or selective voltmeter having an input impedance of 50 Q
and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of any detected
components shall be determined by a substitution method using a signal generator. The
measurement shall extend over the frequency range 150 kHz to 2 GHz.

5.5.9.3 Results required

The power of any spurious emission in the specified range at the antenna terminal shall not
exceed -57 dBm (2 nW) in the frequency range 150 kHz to 1 GHz and -37 dBm (20 nW) in the
frequency range 1 GHz to 2 GHz.

5.5.10 Amplitude response of the receiver limiter
5.5.10.1 Definition

The amplitude characteristic of the receiver limiter is the relationship between the
radiofrequency input level of a specific modulated signal and the audiofrequency level of the
receiver output.

5.5.10.2 Method of measurement

A test signal at the nominal frequency of the receiver and modulated by the normal test
modulation at a level of +6 dBuV shall be applied to the receiver input and the audiofrequency
output power level shall be adjusted to a level of 6 dB lower than the rated output power. The
level of the input signal shall be increased to +100 dBuV and the audiofrequency output power
level shall be measured again.

5.5.10.3 Results required

When the radiofrequency input level is varied as specified, the variation between the maximum
and minimum value of the audiofrequency output level shall not exceed 3 dB.

5.5.11 Receiver hum and noise level

5.5.11.1 Definition

The receiver hum and noise level is defined as the ratio, in decibels, of the audiofrequency
power of the hum and noise resulting from the spurious effects of the power supply system or
from other causes, to the audiofrequency power produced by high-frequency signal of average
level, modulated by the normal test modulation and applied to the receiver input.
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5.5.11.2 Method of measurement

The test signal with a level of +30 dBuV at a carrier frequency equal to the nominal frequency
of the receiver, and modulated by the normal test modulation shall be applied to the receiver
input. An audiofrequency load shall be connected to the output terminal of the receiver. The
audiofrequency power control shall be set so as to produce the rated audiofrequency output
power defined in 5.5.1.3.

The output signal shall be measured by means of an r.m.s. voltmeter. The modulation shall
then be switched off and the audiofrequency output level shall be measured again.

5.5.11.3 Results required

The receiver hum and noise level shall not exceed —40 dB.

5.5.12 (3.3.2.4) Squelch operation
5.5.12.1 Definition

The purpose of the squelch facility is to mute the receiver audio output signal when the level of
the signal at the receiver input is less than a given value.

5.5.12.2 Method of measurement

a) With the squelch facility switched off, a test signal of +30 dBuV, at a carrier frequency
equal to the nominal frequency of the receiver and modulated by the normal test modulation
shall be applied to the input terminals of the receiver. An audiofrequency load and the
psophometric filtering network shall be connected to the output terminals of the receiver.
The audiofrequency power output control of the receiver shall be set so as to produce the
rated audiofrequency output power defined in 5.5.1.3.

The output signal shall be measured with an r.m.s. voltmeter. The input signal shall then be
suppressed, the squelch facility switched on and the audiofrequency output level shall be
measured again;

b) with the squelch facility switched off again, a test signal modulated by the normal test
modulation shall be applied to the receiver input at a level of +6 dBuV and the receiver shall
be set to produce 50 % of the rated audiofrequency output power.

The level of the input signal shall then be reduced and the squelch facility shall be switched
on. The input signal shall then be increased until the above audiofrequency output power is
reached. The SINAD ratio and the input level shall then be measured;

c) applicable only to equipment with continuously adjustable squelch control. With the
squelch facility switched off, a test signal with normal test modulation shall be applied to the
receiver input at a level of +6 dBuV, and the receiver shall be adjusted to give 50 % of the
rated audiofrequency output power.

The squelch facility shall then be switched on at its maximum position and the level of the
input signal shall be increased until the output again is 50 % of the rated audiofrequency
output power.

5.5.12.3 Results required

a) Under the conditions specified in 5.5.12.2 a), the audiofrequency output power shall not
exceed —40 dB relative to the rated audiofrequency output power.

b) Under the conditions specified in 5.5.12.2 b), the input signal level shall not exceed
+6 dBuV and the SINAD ratio shall be at least 20 dB.

¢) Under the conditions specified in 5.5.12.2 c), the input signal level shall not exceed
+6 dBuV when the control is set at maximum.
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5.5.13 Squelch hysteresis
5.5.13.1 Definition

Squelch hysteresis is the difference in decibels between the receiver input signal levels at
which the squelch opens and closes.

5.5.13.2 Method of measurement

If there is any squelch control on the exterior of the equipment, it shall be placed in its
maximum muted position. With the squelch facility switched on, an unmodulated input signal at
a carrier frequency equal to the nominal frequency of the receiver shall be applied to the input
of the receiver at a level sufficiently low to avoid opening the squelch.

The input signal shall be increased to the level just opening the squelch. This level shall be
recorded. With the squelch still open, the level of the input signal shall be slowly decreased
until the squelch mutes the receiver audio output again. This level shall be recorded.

5.5.13.3 Results required

The squelch hysteresis shall be between 3 dB and 6 dB.

5.5.14 (3.3.10, 4.4.7) Scanning characteristics of multiple watch facilities
5.5.14.1 Definition

The scanning period is the time between the start of two successive samplings of the priority
channel in the absence of a signal on that channel. The dwell time on the priority channel is the
time between the start and finish of any sampling of the priority channel in the absence of a
signal on that channel. The dwell time on the additional channel is the time between the start
and finish of any sampling of the additional channel.

5.5.14.2 Method of measurement

The equipment shall be adjusted to scan the priority channel and one additional channel. The
squelch shall be operational and so adjusted that the receiver just mutes on both channels. A
test signal at the carrier frequency equal to the nominal frequency of the additional channel of
the receiver, modulated by the normal test modulation shall be connected to the receiver via a
combining network.

A second test signal with a frequency equal to the nominal frequency of the priority channel
having no modulation shall be connected to the receiver via the other input of the combining
network. The level of the two signals shall be +12 dBuV. A storage oscilloscope shall be
connected to the audio output.

Initially the output of the test signal on the priority channel shall be switched off. The scanning
process shall be started and the output shall be observed on the oscilloscope. The gap
between and the duration of the audio bursts shall be measured.

The test signal on the priority channel shall be switched on and scanning shall stop on the
priority channel after the last burst and within the dwell time on the priority channel. The
measurement shall be carried out where the additional channel is a simplex channel (single-
frequency channel) and repeated where it is a duplex channel (two-frequency channel).

The measurement shall be carried out under normal test conditions and extreme test
conditions as defined in IEC 60945, of dry heat and the upper limit of supply voltage applied
simultaneously and low temperature and the lower Ilimit of supply voltage applied
simultaneously.
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5.5.14.3 Results required

The scanning period shall not exceed 2 s, the dwell time on the priority channel shall not
exceed 150 ms and the dwell time on the additional channel shall be between 850 ms and 2 s.

5.6 Duplex operation

If the equipment is designed for duplex operation it shall be fitted with a duplex filter and the
following additional measurements shall be carried out to ensure satisfactory duplex operation.

5.6.1 (4.3.7) Acoustic feedback
5.6.1.1 Definition

Acoustic feedback is a phenomenon which is known as howling or singing, and it is caused
when a feedback loop is formed in the full-duplex mode of operation.

5.6.1.2 Method of measurement

By means of an operational check with the audiofrequency output power control of the receiver
at maximum.

5.6.1.3 Results required

Howling or singing shall not occur in the transmitting condition in the full-duplex mode of
operation.

During the transmit condition in full-duplex mode of operation an internal or external
loudspeaker shall not be in circuit.

5.6.2 (4.1.4) Receiver desensitization with simultaneous transmission and reception
5.6.2.1 Definition

The desensitization is the degradation of the sensitivity of the receiver resulting from the
transfer of power from the transmitter to the receiver due to coupling effects. It is expressed as
the difference in decibels of the maximum usable sensitivity levels with simultaneous
transmission and without.

5.6.2.2 Method of measurement

The antenna terminal of the equipment comprising the receiver, transmitter and duplex filter
shall be connected through a coupling device to the artificial antenna. A signal with normal test
modulation shall be connected to the coupling device so that it does not affect the impedance
matching. The transmitter shall be brought into operation at the carrier output power as defined
in 5.4.2, modulated at 400 Hz with a deviation of £3 kHz.

The receiver sensitivity shall then be measured in accordance with 5.5.3. The output level of
the signal generator shall be recorded in dBuV. The transmitter shall be switched off and
receiver sensitivity is again measured. The output level of the signal generator shall be
recorded in dBuV.

The measurement shall be carried out under normal test conditions and extreme test
conditions as defined in IEC 60945, of dry heat and the upper limit of supply voltage applied
simultaneously and low temperature and the lower Ilimit of supply voltage applied
simultaneously.
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5.6.2.3 Results required

The desensitization shall not exceed 3 dB.

The maximum usable sensitivity under conditions of simultaneous transmission and reception
shall not exceed +6 dBuV under normal test conditions and +12 dBuV under extreme test
conditions.

5.6.3 (4.4.3) Receiver spurious response rejection
5.6.3.1 Definition

Refer to 5.5.6.1.

5.6.3.2 Method of measurement

The receiver spurious response rejection shall be measured as specified in 5.5.6 with the
equipment arrangement described in 5.6.2.2, except that the transmitter shall be unmodulated.
The transmitter shall be operated at the carrier output power as defined in 5.4.2.

5.6.3.3 Results required

Spurious response rejection ratio shall not be less than 70 dB at any frequency separated by
more than 25 kHz from the nominal frequency of the receiver.

5.7 (3.3.9, 4.5) DSC operation
5.7.1 Definition

DSC operation is defined as the handling of digital selective calling (DSC) signals as defined in
the relevant ITU-R Recommendations.

5.7.2 Method of measurement

The EUT shall be tested in accordance with the methods given in the relevant-parts—ef clauses
5 of IEC 61097-3 on digital selective calling (DSC) equipment.

5.7.3 Results required

The EUT shall meet the limits as defined in IEC 61097-3-ip 522523 531532533,
5.3-4-and-5-4 where applicable.

5.8 (3.4) Electromagnetic compatibility
5.8.1 (3.4) Conducted spurious emission

Conducted spurious emissions shall be determined as specified in IEC 60945 and comply to
the limits contained therein.

5.8.2 (3.4) Radiated spurious emission

Radiated spurious emissions shall be determined as specified in IEC 60945 and comply to the
limits contained therein.

5.8.3 (4.4.6) Immunity to electromagnetic environment

Tests for immunity to electromagnetic environment as applicable shall be performed as
specified in IEC 60945.
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Figure 1 — Transmitter permissible frequency deviation
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Figure 2 — Test set-up for measuring transient frequency behaviour
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Figure A.1 — IF filter specification

IEC 819/96

The selectivity characteristics shall maintain the following frequency separations from the
nominal centre frequency of the adjacent channel given in table A.1.

Table A.1 — Selectivity characteristic

Frequency separation of filter curve from nominal centre frequency
of adjacent channel

kHz

D1

D2

D3

D4

8,0

9,25

13,25

The attenuation points shall not exceed the following tolerances:
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Table A.2 — Attenuation points close to carrier

Tolerance
kHz

D1 D2 D3 D4

+3,1 +0,1 -1,35 -5,35

Table A.3 — Attenuation points distant from carrier

Tolerance
kHz
D1 D2 D3 D4
+ + 4 +3,5
+3,5 +3,5 +3,5 75

The minimum attenuation of the filter outside the 90 dB attenuation points shall be equal to or
greater than 90 dB.

A.2 Attenuation indicator

The attenuation indicator shall have a minimum range of 80 dB and a reading accuracy of 1 dB.
With a view to future regulations an attenuation of 90 dB or more is recommended.

A.3 RMS value indicator

The instrument shall accurately indicate non-sinusoidal signals in a ratio up to 10:1 between
the peak value and the r.m.s. value.

A.4 Oscillator and amplifier

The oscillator and the amplifier shall be designed in such a way that measurement of the
adjacent channel power of a low-noise unmodulated transmitter, whose self-noise has a
negligible influence on the measurement results, yields a measured value of <—90 dB.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SYSTEME MONDIAL DE DETRESSE ET DE
SECURITE EN MER (SMDSM) —

Partie 7: Emetteurs et récepteurs radiotéléphoniques
en ondes métriques (VHF), a bord des navires —
Exigences d'exploitation et de fonctionnement,

méthodes d'essai et résultats d'essai exigés

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour objet de
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, aux
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également aux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon des
conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'IEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les
dépenses découlant de la publication ou de ['utilisation de cette Publication de I'lEC ou de toute autre
Publication de I'lEC, ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

DEGAGEMENT DE RESPONSABILITE

Cette version consolidée n’est pas une Norme IEC officielle, elle a été préparée par
commodité pour l'utilisateur. Seules les versions courantes de cette norme et de son(ses)
amendement(s) doivent étre considérées comme les documents officiels.
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Cette version consolidée de I'lEC 61097-7 porte le numéro d'édition 1.1. Elle comprend la
premiére édition (1996-10) [documents 80/122/FDIS et 80/132/RVD] et son amendement 1
(2018-10) [documents 80/849/CDV et 80/869/RVC]. Le contenu technique est identique a
celui de I'édition de base et & son amendement.

Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par I'amendement 1. Les ajouts sont en vert, les suppressions
sont en rouge, barrées. Une version Finale avec toutes les modifications acceptées est
disponible dans cette publication.

La Norme Internationale IEC 61097-7 a été établie par le comité d'études 80 de I'lEC: Matériels
et systéemes de navigation et de radiocommunication maritimes.

L'annexe A fait partie intégrante de cette norme.
L'annexe B est donnée uniqguement a titre d'information.

Le comité a décidé que le contenu de la publication de base et de son amendement ne sera
pas modifié avant la date de stabilité indiquée sur le site web de [I'lEC sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date, la
publication sera

e reconduite,
e supprimée,
e remplacée par une édition révisée, ou

e amendée.

IMPORTANT — Le logo "colour inside" qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a une
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
cette publication en utilisant une imprimante couleur.
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SYSTEME MONDIAL DE DETRESSE ET DE
SECURITE EN MER (SMDSM) —

Partie 7: Emetteurs et récepteurs radiotéléphoniques
en ondes métriques (VHF), a bord des navires —
Exigences d'exploitation et de fonctionnement,

méthodes d'essai et résultats d'essai exigés

1 Domaine d'application

La présente partie de I'lEC 61097 spécifie les exigences minimales de fonctionnement, les
caractéristiques techniques et les méthodes d'essais, avec les résultats d'essai exigés pour les
installations radio en ondes métriques aptes aux communications vocales et a l'appel sélectif
numérique, comme exigé par le chapitre IV des amendements de 1988 a la Convention
internationale pour la sauvegarde de la vie humaine en mer de 1974 (SOLAS), et qui est
associée a I'IEC 60945. Si une exigence de la présente norme differe de I'lEC 60945,
I'exigence de la présente norme a priorité.

La présente norme inclut la partie utilisable des normes de fonctionnement incluses dans les
résolutions de I'OMI A.524(13) et A.803(19), les caractéristiques techniques incluses dans la
recommandation UIT-R M.489-2 (antérieurement, la recommandation 489-1); elle tient compte
de la résolution OMI A.694(17) et se conforme au réglement des radiocommunications (RR) de
I'UIT 1a ou il s'applique.

NOTE - Tout texte de la présente norme dont les termes sont identiques aux résolutions OMI A.524(13) et
A.803(19) et a la recommandation UIT-R M.489-2 est imprimé en italique et les numéros de la résolution ou de
la recommandation et des articles sont indiqués entre parenthéses.

Les exigences concernant les récepteurs a appel sélectif numérique ou a veille, quand ils font
partie du matériel, se trouvent respectivement dans I'lEC 61097-3 et dans la future IEC 61097-8.

2 Références normatives

Les documents normatifs suivants contiennent des dispositions qui, par suite de la référence
qui y est faite, constituent des dispositions valables pour la présente partie de I'lEC 61097. Au
moment de la publication, les éditions indiquées étaient en vigueur. Tout document normatif
est sujet a révision, et les parties prenantes aux accords fondés sur la présente partie de I'lEC
61097 sont invitées a rechercher la possibilité d'appliquer les éditions les plus récentes des
documents normatifs indiqués ci-aprés. Les membres de 'lEC et de I'|SO possédent le registre
des Normes internationales en vigueur.

IEC 60945:1994, Appareils de navigation maritime — Spécifications générales — Méthodes
d'essai et résultats exigibles

IEC 61097-3, Global maritime distress and safety system (GMDSS) — Part 3: Digital selective
calling (DSC) equipment — Operational and performance requirements, methods of testing and
required test results (disponible en anglais seulement)
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IEC 61162-1:1995, Matériels et systémes de navigation et de radiocommunication maritimes —
Interfaces numériques — Partie 1: Emetteur unique et récepteurs multiples

Convention Internationale OMI pour la sauvegarde de la vie humaine en mer (SOLAS): 1974,
modifiée en 1988 (SMDSM) — Chapitre 1V: Radiocommunications

OMI Résolution A.524(13):1983, Normes de fonctionnement des dispositifs de veille multiple a
ondes métriques

OMI Résolution A.694(17):1991, Prescriptions générales applicables au matériel
radioélectrique de bord faisant partie du systéme mondial de détresse et de sécurité en mer et
aux aides électroniques a la navigation

OMI Résolution A.803(19):1995, Normes de fonctionnement des installations radioélectriques
de bord a ondes métriques pour les communications vocales et I'appel sélectif numérique

UIT Reglement des radiocommunications: 1995, annexe S3: Tableau des niveaux maximaux
de puissance autorisés pour les émissions parasites

UIT Réglement des radiocommunications: 1990, annexe 18: Tableau des fréquences
d'émission dans la bande 156-174 MHz pour les stations de service mobile maritime

UIT-R M.489-2: 1995, Caractéristiques techniques des appareils radiotéléphoniques utilisés
par le service mobile maritime fonctionnant en ondes métriques avec un espacement de
25 kHz entre voies adjacentes

UIT-T V.11:1993: Caractéristiques électriques des circuits de jonction symétrigues a double
courant fonctionnant & des débits binaires jusqu’a 10 Mbits/s

UIT-T V.24:1993, Liste de définitions des circuits de jonction a l'interface entre I'’équipement
terminal de traitement de données et I'’équipement terminaison du circuit de données

UIT-T V.28:1993, Caractéristiques électriques des circuits de jonction dissymétriques pour
transmission par double courant

3 Exigences de fonctionnement

3.1 Introduction

Les exigences de fonctionnement décrites dans le présent article sont spécifiées en se référant
aux résolutions de I'OMI et aux recommandations de 'UIT.

3.2 Généralités

3.2.1 (A.803(19)/1) L'installation a ondes métriques doit satisfaire non seulement aux
prescriptions du réglement des radiocommunications, aux dispositions des recommandations
pertinentes de I'UIT-R et aux prescriptions générales énoncées dans la résolution A.694(17) et
détaillées dans I'lEC 60945, mais aussi aux exigences ci-aprés et aux caractéristiques
techniques figurant a l'article 4 de la présente norme.

3.2.2 (A.803(19)/2.1) L'installation qui peut étre composée de plusieurs appareils doit pouvoir
fonctionner sur des voies a une fréquence ou a deux fréquences ou sur ces deux types de
voies. Pour les voies a deux fréquences, le réglement des radiocommunications exige une
séparation de 4,6 MHz entre la fréquence d'émission et la fréquence de réception.
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3.2.3 (A.803(19)/2.2) Le matériel doit permettre d'écouler les catégories d'appel ci-aprés
aussi bien en téléphonie que par appel sélectif numérique (ASN):

.1 détresse, urgence et sécurité;

.2 besoins liés a I'exploitation du navire; et

.3 correspondance publique.

3.2.4 (A.803(19)/2.3) Le matériel doit permettre d'écouler les catégories de communications ci-
aprés en téléphonie:

.1 détresse, urgence et sécurité;

.2 besoins liés a I'exploitation du navire; et

.3 correspondance publique.

3.3 Exigences générales
3.3.1 Composition
3.3.1.1 (A.803(19)/2.4) Le matériel doit comprendre au moins:

.1 un émetteur/récepteur, antenne comprise;
.2 un organe de commande intégré ou un ou plusieurs organes de commande indépendants;

.3 un microphone doté d'un commutateur d'émission, qui peut étre associé a un combiné
téléphonique;

.4 un haut-parleur interne ou externe;
.5 un dispositif d'appel sélectif numérique intégré ou autonome; et
.6 un dispositif ASN spécialisé assurant la veille en permanence sur la voie 70.

3.3.1.2 (A.803(19)/2.5) L'installation peut également comporter des récepteurs supplé-
mentaires.

3.3.2 Commandes et indicateurs

3.3.2.1 (A.803(19)/4.1.3) Un interrupteur doit étre prévu pour I'ensemble et une indication
visuelle fournie lorsque cette installation est sous tension.

3.3.2.2 (A.803(19)/4.2.1) Le passage du mode d'émission au mode de réception doit pouvoir
se faire au moyen d'un commutateur (a pression). Des moyens peuvent en outre étre mis en
place pour permettre le fonctionnement sur des voies a deux fréquences sans commande
manuelle.

3.3.2.3 (A.803(19)/4.2.2) Le récepteur doit étre doté d'une commande manuelle de volume
permettant de faire varier la puissance de sortie des signaux acoustiques.

3.3.2.4 (A.803(19)/4.2.3) Le matériel doit étre pourvu, a l'extérieur, d'une commande de
réglage du dispositif de silence en I'absence de signal.

3.3.2.5 (A.803(19)/4.1.5) Le matériel doit indiquer le numéro de la voie, suivant le tableau
donné dans le reglement des radiocommunications, sur laquelle il est réglé. Le numéro de la
voie doit étre lisible quelles que soient les conditions d'éclairage extérieur. Lorsque cela est
possible, les voies 16 et 70 doivent étre signalées de maniére distincte.

3.3.2.6 (A.803(19)/4.1.4) Il faut prévoir un voyant indiquant que I'émission de la porteuse est

en cours.
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